Role of vicinal cysteine pairs in metalloid sensing by the ArsD As(III)-responsive repressor.
ArsD is a 120-residue repressor that regulates expression of the arsRDABC arsenical resistance operon of plasmid R773 in Escherichia coli. ArsD is released from arsRDABC promoter DNA by binding of the compounds with the metalloids As(III) or Sb(III). ArsD has three vicinal cysteine pairs, Cys-12 and Cys-13, Cys-112 and Cys-113 and Cys-119 and Cys-120. In this study, the role of these three cysteine pairs was investigated. Mutation or deletion of Cys-119-Cys-120 had no effect on repression or metalloid responsiveness in vivo or in vitro. Mutagenesis of either the Cys-12-Cys-13 pair or the Cys-112-Cys-113 pair had no effect on repression but produced loss of inducibility, suggesting that both Cys-12-Cys-13 and Cys-112-Cys-113 may be required for As(III) or Sb(III) responsiveness. Assays of binding of wild-type and mutant ArsDs by As(III) affinity chromatography showed that each of the three vicinal cysteine pairs is capable of binding As(III) independently. The effect of As(III) or Sb(III) on intrinsic protein fluorescence was used to examine the properties of individual cysteine pairs. The fluorescence of Trp-97 was shown to be quenched by the addition of Sb(III) or As(III). The vicinal Cys-112-Cys-113 pair was required for the majority of the metalloid-dependent quenching of Trp-97 fluorescence. The data are consistent with a model in which Cys-12-Cys-13 and Cys-112-Cys-113 form independent As(III) binding sites, both of which are required for in vivo ArsD function.